In man, the musculocutaneous nerve arises from the lateral cord of the brachial plexus. Generally, its fibers are derived from C.5, 6 and 7, but the root arised from C.7 is often absent. The branch to the coracobrachialis leaves the musculocutaneous nerve before it enters the muscle. Usually, it receives its fibers from C.7. Occasionary, a independent branch arised from C.7 is send to the coracobrachialis. The branches to the biceps and brachialis leave the musculocutaneous nerve after it has pieced the coracobrachialis. It is continued into a forearm as the lateral cutaneous nerve of the forearm. The median nerve arises by two roots, one from the lateral cord and the other from the medial of the brachial plexus.
The median and musculocutaneous nerves present frequently irregularities in their origins from the lateral cord of the plexus. Some of fibers of the median nerve run for some distance in the musculocutaneous nerve before they join their proper trunk; less frequently the le\ else is the case. In this condition, some of fibers of the musculocutaneous nerve run with the median. tic\ citheless there has been no satisfactory explanation y 1\ cu or derivation. There are few reports on the lasL'icitlar arrangement of the brachial plexus and its branches.
The spinal origins and peripheral branches.
Results

Fascicular arrangement in common cases (Plate la).
The musculocutaneous nerve arised from the lateral cord, consisted of 3 fascicular groups from C.5 and 4 fascicular groups from C.6. The fasciculus arised from C.7 joined to this nerve and distributed to the coracobrachialis. After sending the musculocutaneous nerve, the remaining fibers of the lateral cord was united with elements of the medial cord to form the median nerve.
Fascicular arrangement in peculiar cases
(1) In case 1, the superior trunk was divided into two groups, one well developed musculocutaneous nerve and the other fairly weakly median nerve elements of the lateral cord (Plate lb). The musculocutaneous nerve sent out two fasciculus to the lateral cord after it pierced the coracobrachialis. The median nerve received two roots arised from superior trunk, the "median" elements, in the lateral cord. A small part of it was united with the fasciculus arised from C.7 and took an ordinary course. On the other hand, a large number of the "median" elements descended in the trunk of the musculocutaneous nerve till the nerve pieces the coracobrachialis, and joined lateral cord passing through the communicating branch. The coracobrachialis received two muscular branches, one from the musculocutaneous nerve and the other from C.7 independently. The latter, the deep branch (Koizumi, 1989) , distributed a proximal deep part of this muscle (Fig. 1) .
(2) In case 2 (Plate lc), the musculocutaneous nerve sent out the communicating branch to the median nerve, but large part of the "median" elements of the superior trunk united with the fasciculus arised from superior trunk C.7 and took an ordinary course observed in COMM011 cases. We had failed to clear the peripheral distributions of each fiber, but found that the median and musculocutaneous nerves were similar to that of the common cases in its fiber constitutions. In this case the communicating branch was consisted of a part of the fibers in the superior trunk arised C.5 and C.6. (3) In case 3, the median nerve sent out the communicating branch to the musculocutaneous nerve (Plate 1d). Its fascicular arrangement of the brachial plexus was completely different from other cases. The superior trunk was consisted of the fasciculi arised from C.4, 5 and 6. The middle trunk joined only the medial cord to form the median nerve. But it did not send a fiber either to the lateral cord nor to the coracobrachialis. The constituent elements of the median nerve in this case were the same as that in other cases.
Fascicular arrangement of the median and the musculocutaneous nerves in case 1 was examined in the upper arm region (Plate 2). The fasciculus of each nerve descended along the upper arm composing a interwoven arrangements, so it was impossible to follow each peripheral branch to its origin at the spinal nerve roots. The communicating branch was composed of two fascicular bundles. The bundles exchanged many communicating fibers with other fasciculi and joined into the mascular branch to the pronator teres and flexor carpi radialis and into the palmar cutaneous branch, respectively.
Discussion
In this study, the fascicular arrangements of the brachial plexus take various patterns. It seems that existence of the communicating branch between the musculocutaneous and the median nerves gives no influence to the constitutions of fascicular arrangements. It is possible that there are ontogenetical relation between variations of the fascicular arrangement and developmental process of the brachial plexus. Various patterns observed in relation between the median and the musculocutaneous nerves in man, are normally observed in some kinds of animals. Comparative anatomical relationship of the brachial plexus in man and other animals is of great interest.
According to gross anatomical studies (Testut, Serisawa et al. (1978) suggested that the fusion of the musculocutaneous to the median nerve is related with the appearance of the accessory head of the biceps brachii. However, it is suspiciously that such a anomalous condition of the musculocutaneous nerve described above occurs related with a accessory head of the biceps. Kosugi et al. (1989) observed musculocutaneous nerve on the arms possessing normal biceps muscle and found the communicating branch in 24 out of 110 arms (21.8%). This value is similar to it observed in arms involved specimens which had accessory head of the biceps (Testut, 1883; Kerr, 1918; Hirasawa, 1931; Monden, 1942; Horiguchi and Yamada, 1985) . Koizumi (1989) examined 10 specimens in which the musculocutaneous nerve fused to the median nerve and found only 2 cases in which a accessory head of the biceps is observed.
According to the embryological studies (Lewis, 1902; Grdfenberg, 1906; Iwata, 1955) , the brachial plexus appears as a single radicular cone in the superior limb bud. This cone divides longitudinally into ventral and dorsal segments. The ventral segment gives roots to the median and ulnar rami with the musculocutaneous nerve arising from the median. Adachi (1910)'s C type brachial plexus may indicate a primitive pattern of differentation in the radicular cone. It is possible that some of fibers take an aberrant course such as communicating branch observed in peculiar cases of this study because of failure in differentiation. Borchardt & Wjasmenski (1917) analysed fascicular arrangement of the median and musculocutaneous nerve and found that peripheral rami of the communicating branch from the musculocutaneous to the median nerve joined muscular branches to the flexor digitorum superficialis and the palmar cutaneous branch. The ramification of the communicating branch in case 1 of this study showed a similar pattern to their case. From these observations, it seems that the communicating branch has no-specific role in its distribution.
According to Adachi (1910) , Miller (1934) and Harris (1939) , a similar pattern to Adachi's C type in the brachial plexus is observed in various species of mammals. Usually, the musculocutaneous nerve sends out the communicating branch to the median nerve in dogs (Allam et al., 1952; Hashimoto, 1960; Sisson and Grossman, 1961; Miller et al., 1969; Zietzschmann et al., 1974) . The median nerve sends out the branch to the musculocutaneous nerve in macaques (Howell and Straus, 1933; Chase and DeGaris, 1940; Sugiyama, 1960; Urbanowicz, 1964; Ohashi, 1968) . In general, an independent musculocutaneous nerve is absent in Artiodactyla and Perissodactyla (Raimers, 1925-a; Sisson and Grossman, 1961; Arlamowska-Palider, 1970; Zietzschmann et al., 1974) . But there are some structural differences in the brachial plexus between these animals and man. In dogs, C.5 does not take part in the formation of the brachial plexus, and the junction between the superior and the inferior cords, socalled the axillary loop, is absent. From this facts, Reimers (1925-b) thought that the communicating branch forms a lateral part of the median nerve.
Based on the study of facsicular arrangement of the brachial plexus in the macaque, Iwamoto et al. (1989-a) stated that the communicating branch from the median to the musculocutaneous nerve, consists of fibers arised from C.7 and that both superior and middle trunks do not interchange their fibers in the lateral cord except the mascular branch to the caracobrachialis arised from C.7. Thus in the macaques, the superior trunk does not send a fiber to the median nerve, so the muscular branch to the pronator teres are consisted of only fibers arised from C.7. According to Clemente (1985) , in man, the musculocutaneous nerve may give a branch to the pronator teres.
In spite of their morphological similarity of the brachial plexus, it seems that the variation of the brachial plexus or the communicating branch in man is essentially differ from other animals.
Such a case observed in case 3 in which the middle trunk does not continue into the lateral cord but into the medial cord occurs less than 4Wo (Hirasawa, 1931; Kawasaki, 1940; Obara, 1958; Arakawa, 1960) . Well developed roots arised from C.4, 5, 6, in case 3 of this study may indicate that this case belongs to the prefixed type so-called by Harris (1904) .
There is no evidence to demonstrate the specific relationship between the communicating branch and fascicular arrangement of the brachial plexus.
